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1. MikpoMeXxaHiuHi TEpMOPEe3UCTOPHI ITepeTBOPIOBayi
2. Micromechanical thermal resistive transducers
Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHa pO3po0Li TEpMOPE3NCTOPHUX NIEPBUHHUX NepeTBopioBauis (TPIIIT) 3a

TEXHOJIOTi€I0 MiKpOEJIEKTPOMEXaHIYHUX CUCTEM Ha KPEMHIi Ta BCTaHOBJIEHHIO (Pi3UKO-TEXHIYHUX i KOHCTPYKTUBHUX

3aKOHOMIPHOCTEN 3B'A3KY iX €JIEKTPUYHUX i TEMIIEPATYPHUX XapaKTEPUCTHK i3 MapameTpamMu OTOYYIOYOTO
cepenoBulla. BUKOHaHO MOIe/IIOBaHHS MICTKOBUX | MEMOPAHHUX TEPMOi30JIbOBAaHMX CTPYKTYP B KaHali

[IPSMOKYTHOTO [IEPETUHY HA OCHOBI CIIiIJIbHOTO PO3B'S3KY PiBHAHD TEIUIONPOBIIHOCTI 111 MiCTKOBOTO

IIEpPETBOPIOBAYA i CEpelOBUIIA B KaHaJli. BCTAHOBIEHO aHAIITUYHY 3aJI€>KHICTh TEIIJIOBOTO OIIOPY TEPMOi307IbOBaHOI

CTPYKTYPH Bifi TEIJIONPOBITHOCTI cepenoBulla, POpMU i reOMETPUYHUX PO3MIpPiB TEIJIOT€HEPYIOYOr0 €JIEMEHTY i
KaHaiy. JloBeleHO (PyHKLIOHAbHI i KOHCTPYKTUBHO-TOIOJIOTIYHI nepeBaru 6aratoesemenTHUx TPIIIT Hap,
OJHOEJIEMEHTHMMHU aHaJIOTaMy Ha Npukiagi kajopuMmerpudHoro TPIIIT niHifiHOI IIBUIKOCTI pigyHy Ta rasy.

AHaNiTUYHO BCTAaHOBJIEHO, L0 [1ialla30H MOHOTOHHOI JIiHIMHO]I 3aJIEXKHOCTI BUXiTHOI XapaKTE€PUCTUKHU



TPUEJIEMEHTHOTO KajopumeTpudHoro TPIIIT € KOHCTPYKTUBHO KEPOBAHUM, a YyTJIMBICTb 3aHYPIOBAJIbHOTO
nepeTBopioBava mupuHoio 40 MKM B KaHali BucoToo 300 MKM B 2,5 pa3y BUIIA 32 YyTJIUBICTb OGHOEJIEMEHTHOTIO
aHasiora 3a BeJIMYMHU JIiHIMHOI BUAKOCTI NOBiTps B KaHaii 0,1 M/c. BUusiBIeHO 3aKOHOMIPHOCTI BIIJIUBY 3MiHU
TeMIlepaTypy BUMIPIOBAHOTO CEPEIOBHUINA Ha XapAaKTEPUCTUKY IEPETBOPEHHS TEIJIOT€HEPYI0YOro eJIEMEHTY B
camo036aJ1aHCOBaHMX MiCTKOBUX CXEMax, pOo3p0O0JIeHO HOBUI CITOCIO KOMIIEH callii TeMIiepaTypHOi Yy TJIMBOCTI 32
METOJIOM MOZYJISLii CTpyMy JKUBJIEHHS. PO3p0671€HO CITIOCO6U BUTOTOBJIEHHS [IEPBUHHUX I1€PETBOPIOBAYIB,
Croco6y BUMIpIOBaHHSI aGCOJIIOTHOTO TUCKY Ta I'YCTUHMU rasiB 32 METOJMKOIO TMHAMIYHOTO HarpiBaHHs. [IpoBeieHO
anpoo6atlilo NepeTBOPIOBAYiB JIiHIMHOI BUAKOCTI (00'€eMHMX BUTPAT) ra3y B IPUJIALAX AiarHOCTUKU (PYHKILi]
30BHIIIHBOTO AUXAHHS JIIOJMHU 3 BAKOHAHHSIM KOMIIJIEKCY MEMKO-TEXHIYHUX BUMOT 10 Cy4aCHUX CIIpOMETPIB.

2. The dissertation is devoted to investigation of micrometer size bridge and membrane thermal resistive
transducers manufactured by the technology of micro-electro-mechanical systems (MEMS). The thermal fields
design procedures into the planar bridge and membrane resistors, based on the joint solution of the heat
conductivity equation in two-dimensional approach, were offered. Mathematical models and algorithms which
allow up to simulate distributions of temperature along bridge and membrane structure and into the microfluidics
flow channel are designed. Intrinsic correlations between a fluid properties, transducer's thermal and electrical
behavior under a basis of a self-heating effect were specified. The dependence of a heater thermal resistance on its
shape and a channel geometry, the operation modes, the thickness of dielectric layers and membrane area were
investigated. Ifluence of self-heating effect on the output voltage characteristics is established for non-intrusive
fluid velocity transducer mounted at a flow channel wall with rectangular cross-section. The dependence of the
self-balanced bridge feedback voltage from an ambient fluid temperature were defined analytically; the
recommendations for choosing the self-heating technique compensation method based on switching resistors
were proposed. The transducers were used into a lung diagnostics medical device.
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